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TV >7%\cOo*><V'J>-%< 1 ( 3 ) &K&fUfl 

y *><WK t i>-2i\ Xi± ( 4 ) yr 
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invi/ v xmnzisy y w yTMRx/i-? yij y 
■r v >7m<r> a < t t-;s\ ( 3 ) &mmim 

U yyfflco? ■hco'JrZK k i>— Xli ( 4 ) tl7;u 
(fiU f-^T/m^mMK. ) k. m 

tm<. ) iza^x. m774-?mii. ( i ) nua* 

i/i/?>^ (2) no^yU^y^Mtftci^ 

— ( 3 ) ±mm\m^ o hmix^ i^y y »j 

yTMRi/l-? 77'J >-m<?>o h<7yj?%< k i>— 
X(i (4) il7;l/3^-/H (ffiU f^yr^n 

*^jRSil5fl»««2Ett<?3«lt«l!W>oSJltflli4 
8fBpq. 

[»*3S4] *»<0a®^. (l)7VP3*i^7 
>\ ( 2) rm-f ^v-U^MZ/^^^^-yr'J 
JBRtf*-* Vi] y rU y^JcT)^ *>C0^< k 

( 3 ) ASHJHHfcanM KMCy?^^ 77'J ^*#J 
* -y rUy^JtO 3 *>cr>'J>-tc<k t>— X 
« (4 ) ^JBT/i-n^K <{IU f^r/un* j^K 
UMK. ) mUkkttttZTyJ^MZWfiiL. 

jmm*±Mi7y 4 ~?mzwm Lti&. wskzitxwb 

o£Jf £rJ&£-f5lil2i:g. £ffiz.&Zk*<ftWlk-th 

£«>ftu -eoi*iffiic±ie4!i®iii6o#jis.ix±ier5 

Kffi1M3^£Sfr?183<JS4 Ktta&mj!¥tf>r> $ « 

k t> lmzststemz. ±3iTy'C?mizmb 

[00 0 1] 



tztbOTy 4 TMlzm-rZ. ttz. *%PJili. :^)77 
-f -?m*b%Z>7y4 -?mkihr> ZMk Zffithmm& 

msz<7)mm*mzmi'&. wizmL<a. mxmzm. 
it. mL^&mftRtt-t&fr-ozmmmizB&LZix 
fmm&tzm-tz. tti. zvxozmmshzmzm!, 
tsjrrs - k wtz hmMttizmth . *mxm 
msu,±. mm&£>£mk-tz>m*coftmi,zti^xiiz&< 
mmi-&zkti i x'%&. 

[0002] 

imwt&m tmxK>. 77Xf7;^if^its 

ttntz. ^m^K^i^-th^mkLX. TyXy-y? 
th^tmamhixX^h. 77Xf7?fto||J, T 

mb^-r^mx'hh. &tz. mi^mmmcom-m 

[0003] 36»0«BBiSMJ-«K«>o* 

? < y-z , yyizftfc $ ■tttzmmzmtizm 

<«B8¥9 - 5 9 7 7 8#^«) . 

km*?* y-kLx-ztsmmzmttzmxiL. 

ittdk. m&*T?*:yl'-9kl-Xm^. vStt-ffc-TS 

(#^¥9 - 1 3 5 o 9 m&m . 

[0004] c ) ^kl^-XX^-^Ox-7;P^3 yffiM 

^ASitt^fiNHSli:*^ (M¥7-4 9 62 7f^ 

«) . 

d) 

(#^F6-3 34 6 1#^«) . 
1 6 8 3#4M8) . 

[0 00 5] L^L^r* 5 ^, a) . blOTO-^ 

mG-f&vftmr&bti-r. mmshmcommzamM. 
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^-csrv^-fbn— xxwrnrnftrnztttzti. zti 
it^\vcfrmm*&fm&?>im i s n ( oh > c 

tut LxmssmL<i#&ttm&i:tot.z> t . M^rtmc 

[0006] 4*:. d ) Mf>3M&*trf»rtrfc» 

a^HSr»*Wi^rffiTii. ffittoiS^r? y h y 

4 odk £tz. c) fcRKKSMRrtSfc:***! 
[0007] 

[WBifflHfcLJ: 3 k^&SIS] *»!BUL Jb§38!&£ 

■mm -a * s . KtAemcfG tTawsrflaw l 

[0008] 

fflr^^JHIi. ( 1 ) TAO*^^* (2)3D 

•v y y > ?w $ %oyyb < 1 1>— ( 3 ) *immi: 

TV >ym<r>ih<7Xl?tc< b fc— Xti ( 4 ) sfeJST 
/Undf^K (fit, f-^^T;U3^f>'K(il^<„ ) k. 

[0009] jje r *tPl^-5^fflr^-fv^ij <m 

T. 7-7-4 -?#Jt ) tts 

sut <k mfc**c?>W7)ft&%miz x htt&m%i%&m 

[0 0 10] ( 1 ) <0±IS rT;U3=3f^^5>-j k LT 



[00 11] T)Ua*tisisy>bb I>l,z77j-?mz-k 
^TSn^ffllik LXli. T>V3*i/is?istflMfcftmL 
X±-fh y?7 k t < fi-fb^^- Ut 

^'i'l^$r^Si.S«li^flM-ri►^:k* ^ 04tv^. -IrO 
£o%®$£t LXii. i^f;^. x-^fS^-. T 

IS. *7$^8JH. >7^^y«B§. ^'Jxxf/k *ry 

«is**«s6»f^*i» mi,zT?v>i>wjsi. *7v*vmnm 

-rftfoWtimZ 1 0 OSiSBk L^if^-fc, 1 0— 
9 9S4S5, :mc3 0~9 9a*g&-£3r$-£&.rk## 

[00 12] T7-f-7S , JtC* ; tj?ilS7'/U3dri/^7>' 

#&\,mt\ tb^^izm^hithfmifiyy-c^mizx 
t. Tfr?*i/~>7y(Dto7)<ftmt,z£'>x£.f&tz>^m 
fc. *«*«rk dtttiwtfi mtttnmm 

e^'ffiT-T^-ktS)^. tsfoT. T;l^adr->^7yo 

^fi«. r7-f immmft* 1 o osaa5k l^* 
l~90Sfi35. #fcl o-7osaa5k-t&i 
k*W4LV\ 

[0013] ttz. T7^-?m^m^mp(sifmizx -> 

T3iaMr«lfflt:IBW4fc«>. T/U3*^5 vkfflflg 
C«D**a»i, T^ndf^^^^kRJEL^rV^^ 
vM±^hy^=5rk'^ffl{iig(t/L:«5d*U^. IC. T 

izfr. 'j^izj&ixmw&n^mzimfc-ftmimmt 

LXfflBtt>Z.b1*X'*i>. ZCD7°7'C?miis T)Vi 

jD7k^si$-tt, mwtoizm&Zitxmm-tzzbtx'Z 
mmk. mkmz\$$&fr\z^5&& i s vtteb lx s 

[00 14] (2) <0±fB rao-f^^y^j k LT 
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[0 0 15] *3t. 3n-(^'J**«fit4*^ 
ti. SJflikLTti, ^^-yTU^^rWXfctf-^^* 

7 7-y yrmbRfctztiK t hmw&tt-?h 

^rtttKh LTJ2 ( 1 ) O^klPW&OfctfttW 
$f£L^. 

[0 0 16] y^J-vMlzttZtlhauj y>Ui/V$ 
IfiLh-TS. L*»L. nn>f*'A^y;&#fc*9fc:#v* 

mk. stmtmt o ttfc»tftikfe*o» »*k 

U T5-fvS|coa^Srl OOMagPk 
Lfc*&fc* l~9<MUNk Wfcl 0~70S*SPk 

[0017] 3v4yji"> t Jttmmzti?>±Mi r >' : 7 
k^L»*in*$HKtt^tt*fc. wiskra&r* 

fc^fcttffi-riiktfTSi. ^^yTU^^OBk 
y. r-7Sy7Dt;l/b';ih ; Sfi'^7>^m 
•J 4 V Xf7D-< *— h „ b'X ( ~S*?<f->W<4 

SlOOfflWkLWI^fc. 1~20M^SP. #t^2 
[0018] ( 3 ) coJbS r ^IK«3o^ H j k L 



F £7) 5 V S ? o fc $ v . 

[0019] ^JSS!^3Q>f Kittffl-t**^ 

ti. fflB§tLT«. i/vy* vTvyrsmtt-fyi} 

WSkt LTti ( 1 ) o^fcHfcofcoaWMi. # 

tzrrvfi-wm. *7is?y®mmi)W£L^. t?*-? 
«fc***i*«iio*ir*tt ( 1 ) cornet mn&t-r 

[0020] r=7* ^mz.tt^ixh&mmm^^ 

J: 9 *U T^vSktf^Bfc^^itt 

^k. ttftgfc. 7-9>f v*lc«a*«A9«v^<0BH*« 

k ^Pttt^fiT-f ittJ>l».«ot, &KBMtft 
3D-f Hco-S-*4(i. 77J~?ffl(OW&'ft£ 1 0 0MS 
»kLfc*&t» l~90fiiSI5, »fclO~7 0S» 

[002 1] MS«3D^ h-fcfifffl^n^^^^ 

v7'j y^mxii.^-9 yij -/tv yrmt Ltti. &m 

T'#. MWCIl ( 2 ) *Wte-kra»0fctf>££Ji«f 
ftnn^f H«rl0 0MfflkUfc«*fc. 1-2011 
*^14&JK1M^:3 a>f HkWKXTrt'S/ a yt ^ffi 

[0022] (4) OAllTA'ri+S'KkLTUL HR 
^ M (OR) „ ({It. MiiiSjUZJ-iyjx^ r;ws- 

Aayr^ivmx'h o . n*<2jji±f %>ht%^\±mm 
mtiz&o&mi-rzzttfx'zz. mftmzi±^ v 

[00 23] 4R7^3*5/HilV^li. Mlgk 

- O HSfc**^-^ t < iUfcWt^- Ltd* WtgSS:* 

LTJi ( 1 ) 0%^fc|a]«^t0^f^ix, W^T^ 
•J^fflli. «7U^>1BJ!g*3&«»4Lv\ •T^'i-mizis 
*fL*«»©**»± ( 1 ) ^«-^k|5|SSk-r*^t 
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tfX'Zh. 

(00241 7y4 -rmzttZtlh-SLmTJUa* ^ Y 

v *?m^$imiztt%m-? 7yj-?m&e 

&.m**ito\&zxifz>zti>h t ). wtitcomm 

3r»i. T7 4-?w<7)mBttZ i o osisist ut*£ 
iz. i~9 0fissc. o~7 0Mfia5t-r^^t 

[0025: ii:, r^-r -zfflcvtemzmwjmizj: 
xmmttmizwm-r &jg7vu 3* status 
t<^mmmm®itLxm\>^zki>T'%?>. m. 

T'%i-ftLi,ttt>-r. mmrjua-)u. %mr)va—)v$L 
^\±->-h>mzt'cr>mmi±mnzaotf£^. mz. ? 

tz&. •jm^zm^xm^^^mm^m^miSMmb 

Lxmaathz\h^X'^h. &1z. ^^'f^li. 

-sYztvfc-ftM^. m^mzm^^xmm-h^t 
hx-^h. ■vmiz^zti&itmT/i'^^is 
vimfimMtk. m&mz\z&mwz?r%m&m,mm 
« t lx s ? offl^-gi Ltz^mx-mm l x v> & t ^ ^ # 

[ o o 2 6 ] &2.mato%mm>^%mztfiL&n.m& 

tcjsv^T. mry^^mit. ( 1 ) Tvun^v-i^y, 
( 2 ) 3o>f^-/';MW:i'7yA ^ry 

( 3 ) flittno^f K&tfCv-? -y7'D 
«i (4) ^I7;w^r-/H (fsu f-^yr^=Jdf>-h' 

[0027] ±ie *mt} a. y'y4-?M£mtvtz>z\ 

k tfX' # h t <r>X'fotti$.Z. <. TyZ.J--v?. Xtt. & 

^•ttix'h-oxi>£\.\ ttz. cwmtwmzumzm 



[0 0 28] ±!B r^^^o^jfj 

mfr^z&ttxit. mi^mtKm^mmtt^m^m 
m&fozmmLfzfrmm. m-g^miZfttzmmzttz 
zt%<m^&c\btfx'$z>. ftp^tti, mmmnb-o 
zmz-tttiz&m'f *y<r>&EMmmmi&&<<zi. 
■ox&. m. m. -v?-)v*?}*yi;<7J>.m*th->*-tz> 
RvmMKfczmmi-ttmfzmf&zttfx- 

[0029] ±M tyyJimi tt. l^l^BJO (1) 

~ (4 ) <?>&fz<wk&w$t . *RiPtm®mtzmMx 

s. i<o(i)~(4) crHt^aam. Ri/mz<?>®$iz 
^7yj^mfrb%zy-y4^m\mmx'S ) <). s& 
&vmwMfr^zmtn®mte&v : mm&izm.z>. r 
9 Vfummt. mzmmmzmt&tzfrx 
[0030] ttz. tewm^zmnmmizii. m3% 

£->xmm-Z,z\tifift&\.< . J8«X«4MIWS*«>-j 

mmm. rrvtum. ^y^ymmm/^v^-ym 

ffimZti:m-tZ>c\ttfX'ZZ>. £tz. VUfyWB* 

y ixf/w# vrntt'-vrymzm^zzki* x- 
[0031] mA^mmnmih^mimx.hn.mSi 

WSjt^ati. SW^Mt-. ( 1 ) TiVn*i/isy 
y. (2) nD-f^yWtmcy^^'yr'Jy/ 

( 3 ) ^JRlg-ftiHo ao^f KMtf t y7V*77U y j/Jfl 

(i (4) ^JST^n^v-K (flU ^^r/P3=Sf^H 

Sgja$-ti:T7-7-fv®Sr^-rsmiXg. MWcffilg 

ymm.z±MiTy4-?mizwfiiL,tzm. tmz&xmh 
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[00 3 2] 77 -fvJlti. Ty^^m^^TxrV— 

mx-mmtirffl. nm-tzzbizx*). g-mzmfctzz 

31ft. 5~20jt/ra. mzi OMmm&t-t&CLtlrX' 

i o o 3 3 ] jje rfgn-r ^^w-rsjg i ?mm.j 

*xim%Mzmmmt. zcr>7mmimL%tft?. 
t^-t*z. m&&M&mmL. *.mm.tfmttz% 
&£Ti&rLxmw : -t&zttfX'Z&. zcory 
*-T®mtm*mmizii. 7fflnti-hV72*zwntL 

mmomk. m^tcom^h^zx -ixmrnrnz 

tmt h^btfX'^h. WiZ. Z <0*8«tcli fflB jgft 
ItCJ: *>T5^f -?!9L<r)ffiti&$:1?}-k£lt&z\bti i X' 

[ 0 0 3 4 ] jje rji7aw***^-*as2*jf«j t L 
ffl-rs^t a?^ D ( + ) -^A-n-X. * 

[0035] l^^l/Sfl 2 

V\ Hitf. »l*S»fcSS2*jg»£TO>ateU c: 

<^>a^«*a*f«o*Bities3*s*t: ± o met* z 

»ft(t&^. ;mxTU-«<75^yKrtY2?eE£ig£-L 
[00 36] »2*»«[fc:*4<l&aBBWfc LT«. Jt 

$>K>. zti^m^mmco&itx-^^Lxm^zt 



#fc*^-«fcJ:oTJMr*-*»£li. SB 2* 

[003 7] SIC, Sl*S«fcJ&2*S»E£^*>»£ 
SiS***** &g&X/tf&(D&2m£3r&Lxm7iftl 

wwmRT/mitzvm-fz&mtfhh. mm. as 2 

5fW4«^«. »9Wi:LT. D ( + ) -*OUri-x£ 
2. 5S«affg«*trJB2*jB»*fl6«r6-ii:T. 1 
0~3 0^-C«<0Wa}Sr^T§-<*--&ii:* J T'#S. 

[0038] jjEofttBtfa^ *>. mzxy-is-miz 
r^-rvjuc. msmmxotz. ismwrnzm-tz 

U>. T5>f ^miz-titLi ( 1 ) — (4) co 

i+*y<i*y, mm&me>iiotz®%izmz&m7m 

mizti v JiffiH-f sr ytfmj&ttz x 0 97c 5 tix % s 
[0039] £«o«tt<fc«yui. »6 JM*o»je<ofl:^- 

b) y^^^A^^^RT/XX (II) ^^>-Sr#tJ*^ 
c ) !Si?SS14^ig-ftm-xX7K?§?gi:tgB!S?ttO^^N- 

•its (T^^-^-r^-tu-^) . &ma& 
wmb?7 4-?mb <r>m&<ryKm %>m\zmmt s n-r » 
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ttfiiiLw z<mmmz. mz^m^^sy^z 
x^xmfcthw&u. mmm#>^zmzm$Ltz&. 

[004 1] 

z<r>y?4 -?miztemm>i%mzg.w. zt>iz 
mB^£foixmm%&mmzwtvtt#>. *u>* 
m%aR£irrmMSh&®%iz'&2> z t tfx-z h . 

[0042] 

iftwnmmvmm < 1 ) yy^-^mt lxtju?* 

HSfcflli (yy 4 -?m<rmw 

v/wmun (±B*&m8&£®M* &m r 2 4 
9j . 3omz. fh^i^^y 

(«MflS¥«5**4t«. f£p q p=& r K BE04 j ) 6g?S. 

[0043] mm2 (mmff a <owm) 
mmm 1 xmrnLtzyy^-^m-k^r^yi — mzx-o 

TABSf|||y-f [60X130X1 (JI£>mni] 

a* 6ox:t,zmi&zixKfmmm&&mmz£^xim 

Jg-fkig-XX 1 0 g h 3 6%*gS! 1 0 5 V >J y h/Ut £ 

tiMztatx 1 y -y hyKo-fey^^-f-^ (gastft^J) * 

i^L*ABSffiflg^-h£2 0»raiSi»U 7*5^ V 

[0044] oth-o zmommRVtb-o # jioj&k 
mzry^-Tfrzvp-oK ostfu tkm-zm&m 
mmtx^<. m&imtf$z&zmmv. xmrntam 

Ty^—T*.\t2. 3 5 'J y y h^Tftofc. —2k 14* 

1 U -y hMZD ( + ) -^3-xS:2 5 g»l»S«. 

mjzMzm&LK. zn^mmtmTu&tzffifiiti ■. 

i&&fi2 5XlX'hr>tz^ ft 1 0»T«fet3jtfeLi& 

2 04nstssaiLT*wcfaj*^TLfca. mmsaf^jt 



[0045] ®umm<mtfL 
2 mmr? y )v*7 v ? ymm < * y 

CL ISA* r^y^Tl'-bZj ) SrSg^^ifOStB 

txri^-M^L, 6ox:T-mra^LT. 

[0046] mmm3 mm&nwm.) 
®yy 4 -7m<mwLsa/^mmm 
mmmix-mmLtzyy^^m^mmL. rnmm2tm 
mizLxTyj ^mz&f&L. mmm2 tmmztxts 

mmm2tmmizLxmmffimuz. -n. «*i y 

•y h/UC, ^ y A*34 0 5 0 5 >J 

y y WPi D ( + ) - ;7VU3-x 2 0 g £tt*&j8ffF3 
-£T 1 y -y WKD3l7ttg£PiSL*:. c:ft£>M?gfcSl7C 

f&t z 2*<DfrftxTu-mz£ ^xzti^ti 1 5 y y 

•y h^/g?OPtajiT\ T5^.VJlO*M^5^lK^ 
«*T+»-t«fe»L, Wt0S2^>©f:RaMcLT«5«l5 

[0047] <s>omm<7>&f$. 

r F -3 5 5 j ) #*oltffi{ca*U, -to 

[0048] mm* (mflp D pOisji) 

mmm3 tmmizLxry^ ^m^m^Lt:. zcor*. 
mmm 2 1 mmz txmm tfc-t yy?i ^zyy a v 

^5r^L7tABS^fli>—b$rl^?5aL. 7y-\ 
vflBOSBB^JStHkS yJcilyKT' 3 . 

&wt:\ ^ a o . i g 1 3 6 %jgB5 1 5 y y 

•y ^t$*lcJni.T 1 y -y h^«07?f<-^ (vS 
ttfldH) dW^fC-? (ymm) izisy 

-Wzmt LtzikOA B SfflJix- h ^ 1 
T5-f •?eo«liS-M^tt'fb§-^f*s yJ<i»ykT' 

[ o o 4 9 1 ©46-5 # m.nmmjBoffr'itmcrffifo 

B a p=& r^y-/^'l 5 98j ) SrM*^^T (ffl^^ 
J' : 2 . 0 g/y y ykM-ft,^- h 'J >7A ; 6 . 5 g 
/'J >y f/U. *;l/A7ykfh K ; 2 . 5 g/y y 
EDTA ; 2 0 g/'J -y h^) T1ti?§U 4 7°ClcM 

Uc. tof*. c\<wt>izmiz. smmmLtzABs 
mm^-hirmL. mi-tz*miz£^xm±.tft> 

^r^i o izffife Liz. 2 O^M*t:t4#fflfeOA«3ta?Sr 

m t. ffl*6-5#iis:{ii.-i»a®n a pSrt#7t. 
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[0050] mmm5 {-rjj-TWxm) 

-fc^5S£*tS?. I&Pp£ rpc-2 0 0 j ) 2 0g?(c. 
TKBE04J ) 5S5. Mt/tX^y-;W6 0gf&l/p 

[005D mtme mms^wt) 

mmmi^tz. *<m.^ mmm2tmmizLxmm 
zmmv. mmm3 tnmz^xwmkwm 

izLxmfr-ozmtBj&Lte. ttz. mmm3tmmiz 
Lxmfr-ozmcDmwizmmMzm&L. mt>->%m* 

[00 52] mm2. 3. 4Rlf6^-ttLi>7VA# 
■yhT-7MfmmzJ:Z>MmiA-t>tl?. ABSffi 

>—htT7-<-?mt<r>®mmzmtix^. ztz.it> 
Mmtizmihmmsht>m^hfz. 

[0053] (2) r^-fe^Jt UTno^r^v-';^ 

soft 77-y yymamLtz^ 

T? vjummwrn (±u*mmifc£&%.M. a* r 2 4 

9j . mBK25%) 3 0SPt. 3n>ff;^W ( B 

mit^mz&tm . m& r jjvwf y ^ y # V/WX b a 

-STj, Si0 2 ft$; 3 0Si%) 1 OURlfr 
s^BsS^ttfiL ISiPp* TKBM4 03 j ) 3S&„ MOT: 

[0054] mum 8 (mmsh<?>$m ) 

HHcLTT^^S^JfcU HM^92i:|nI«tLTvS 

£?g&ttfl7cM£llilSU H*fcb"C*>-**««:#JfcL 
fc. &Wt\ JISfe«a|2i:l5|«^tT«ailS:^L, £ 

tf>o s mzrnt * mm&*niz . 

[0055] &ftM9 (««p D p?)i5Bt ) 

mizLXTyj-vmz&f&L. 9m.M2kmmizLx& 
mmm^-ytz. znm. mm2tmmizLx$m 

£itSIU -flu HS6W3i:R«K:LTaBE«*H» 
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(54) ELECTROLESS PLATING PRIMER AGENT, LAMINATE PROVIDED 
WITH ELECTROLESS PLATING LAYER AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a primer agent for forming an electroless 
plating layer having beautiful metallic luster, a laminate furnished with the electroless 
plating layer and the production method thereof. 

SOLUTION: A primer agent consisting of (1) an alkoxysilane, (2) at least one of 
colloidal silica, silane coupling agent and titanium coupling agent, (3) at least one of 
metal oxide colloid, silane coupling agent and titanium coupling agent or (4) a metal 
alkoxide except titanium alkoxide and resin is used to firmly hold an electroless plating 
layer to the surface of formed articles consisting of an ABS resin sheet, etc., through the 
interposed primer layer (except for vessels having a plating layer on the inner surface), 
thus obtaining a laminate. Besides, a protective layer may be formed on the electroless 
plating layer surface to protect the plating layer. 
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* NOTICES * 

JPO and BVPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1](1) At least of alkoxysilane, (2) colloidal silica, a silane coupling agent, and the titanium 
coupling agents on the other hand, (3) inside of metallic-oxide colloid, a silane coupling agent, and a 
titanium coupling agent — at least ~ on the other hand ~ or a primer agent for nonelectrolytic plating 
containing (4) metal alkoxide (however, except for a titanium alkoxide), and resin. 
[Claim 2]A laminated piece provided with a primer layer for joining a substrate and an electroless 
plating layer characterized by comprising the following, and this substrate and this electroless 
plating layer (however, the above-mentioned substrate constitutes a container, and when providing 
the above-mentioned electroless plating layer and the above-mentioned primer layer in the inner 
surface, it removes.). 

At least this primer layer of (1) alkoxysilane, (2) colloidal silica, a silane coupling agent, and the 
titanium coupling agents on the other hand, (3) inside of metallic-oxide colloid, a silane coupling 
agent, and a titanium coupling agent - at least — on the other hand - or (4) metal alkoxide (however, 
except for a titanium alkoxide). 

An electroless plating layer drying a primer agent containing resin and making it form. 

[Claim 3]A laminated piece provided with the electroless plating layer according to claim 2 by 
which a transparent protective layer is formed in the surface of the above-mentioned electroless 
plating layer. 

[Claim 4]On the surface of a substrate, of (1) alkoxysilane, (2) colloidal silica, a silane coupling 
agent, and the titanium coupling agents, at least on the other hand, On the other hand, of 
metallic-oxide colloid, a silane coupling agent, and the titanium coupling agents, at least (3) Or (4) 
metal alkoxide (however, except for a titanium alkoxide), The 1st process of applying a primer agent 
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containing resin, and making it drying and forming a primer layer, And after applying the 2nd 
solution containing the 1st solution containing silver complex ions, and a reducing agent to the 
above-mentioned primer layer, A manufacturing method of a laminated piece (however, the 
above-mentioned substrate constitutes a container, and when providing the above-mentioned 
electroless plating layer and the above-mentioned primer layer in the inner surface, it removes.) 
provided with an electroless plating layer provided with the 2nd process of making it drying and 
forming a silver plating layer. 

[Claim 5]A manufacturing method of a laminated piece provided with the electroless plating layer 
according to claim 4 which performs activation to the above-mentioned primer layer following the 
1st process of the above. 

[Claim 6]A manufacturing method of a laminated piece provided with the electroless plating layer 
according to claim 5 provided with a process which contacts solution in which the above-mentioned 
activation contains at least one sort in a stannous chloride, the first tin of sulfuric acid, the Howe 
stannous fluoride, and a titanous chloride to the above-mentioned primer layer. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the primer agent for joining an 
electroless plating layer (only henceforth a plating layer) to a substrate. This invention 
relates to a laminated piece (however, the above-mentioned substrate constitutes a 
container, and when providing the above-mentioned electroless plating layer and the 
above-mentioned primer layer in that inner surface, it removes.) provided with the 
primer layer which consists of this primer agent, and a plating layer, and a 
manufacturing method for the same. In detail, it excels in endurance and the plating 
layer which has beautiful metallic luster is related with the laminated piece formed in 
the surface. It is related with the manufacturing method which can manufacture such a 
laminated piece easily especially. In various fields which need design nature, the 
laminated piece of this invention can be used broadly. 
[0002] 

[Description of the Prior Art] Conventionally, plastic plating art is known as a method of 
giving metallic luster to non-conducting materials, such as a plastic. Plastic plating is 
the method of electroplating, after electric-conduction-izing the plastic material surface 
with nonelectrolytic plating. The method of raising the adhesion of non-conducting 
material and a plating layer is taken as the first step of pretreatment of a substrate by the 
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anchor effect by mechanical surface roughening of chemical surface roughening by 
strong acid voltinism medicine or strong-base nature medicine, such as ** chromic acid, 
or ** blast processing, etc. 

[0003]In order to plate the surface of a substrate selectively, or in order to avoid use of 
the chromic acid which is a toxic substance, a paint including the catalyst for 
nonelectrolytic plating is applied to a substrate, and various kinds of pretreatment 
methods of raising adhesion are proposed in recent years. As such a pretreatment 
method, the non-conducting granular material filler which made a surface support 
atom-like palladium, How to apply to a substrate the paint which the organic binder was 
made to distribute (JP,9-59778,A), b) A method which applies to a substrate the paint 
which contains as a filler the hydrate of the composite metal oxide which consists of 
palladium and titanium, and is activated using sulfuric acid as an accelerator after 
making it dry (JP,9-135097,A), [0004]c) After applying to the substrate the emulsion 
type paint containing a stannous chloride and making it dry, How (JP,7-49627,B) to 
contact a chloride acid-salt-ized palladium solution, d) After applying the paint 
containing chitosan or chitosan derivatives and making it dry, How (JP,6-33461,B) to 
contact the chloride acid-salt-ized first tin fluid, and a chloride acid-salt-ized palladium 
solution to a substrate continuously, e) The acrylonitrile series paint containing the 
metal salt which reveals the catalysis of a nonelectrolytic plating reaction by reduction 
is applied to a substrate, and after making it dry, the method (JP,5-331683,A) of 
carrying out reduction processing, etc. are mentioned. 

[0005]However, when the paint containing the filler of a and b is used, it is not obtained 
but it is necessary to give electroplating thickly to the use of accessories etc., and the 
smooth side which has metallic luster only with nonelectrolytic plating has many 
processes, and is complicated. [ of processes ] In the paint containing the stannous 
chloride of c, since a stannous chloride is distributed almost uniformly by the coat, the 
stannous chloride which is not required contains also inside a coat only on the surface, 
and these do not act as a catalyst. There is a problem will oxidize to the second tin and 
deactivated [ since the stability of a stannous chloride is low, will form an insoluble 
precipitate [Sn(OH) CI] in a paint, or ]. In order to avoid this, when chloride or a 
chloride is added as stabilizer of a stannous chloride, there is a possibility that these 
ingredients that remain inside a coat may invade the metal of the plating layer itself or 
the circumference. 

[0006] Also in the paints containing the chitosan of d, etc., when it solubilizes with 
inorganic acid similarly, there is a possibility that the acid which remains may corrode. 
In the method of applying the acrylonitrile series paint of e, in order to dissolve polar 
high acrylonitrile series resin, the polar solvent excellent in solubility is needed, and 
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when it is a plastic with a ground lacking in solvent resistance, such as polycarbonate, 
this may be invaded by the solvent. There is also a problem that many of metal salt 
contained in the inside of a coat like c does not act as a catalyst. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention solves the above-mentioned 
problem. 

The purpose forms a transparent protective layer in various substrates a primer layer, an 
electroless plating layer, and if needed, It is providing the manufacturing method with 
which such [ again ] a laminated piece is easily obtained with the primer agent for 
forming the primer layer which sticks and joins a laminated piece with the appearance 
of beautiful metallic luster, and a substrate and an electroless plating layer. 

[0008] 

[Means for Solving the Problem] A primer agent for nonelectrolytic plating of the 1st 
invention (1) alkoxysilane, (2) At least of colloidal silica, a silane coupling agent, and 
the titanium coupling agents on the other hand, (3) inside of metallic-oxide colloid, a 
silane coupling agent, and a titanium coupling agent — at least — on the other hand — or 
contain (4) metal alkoxide (however, except for a titanium alkoxide), and resin 
[0009]The above "primer agent for nonelectrolytic plating" (henceforth a primer agent) 
is for being applied on the surface of a substrate, in order to join firmly enough a 
substrate and an electroless plating layer which consist of non-conducting materials, 
such as glass and a plastic, and making a primer layer form. This primer layer sticks a 
plating layer firmly on the surface of a substrate, and it is formed in order to make it 
hard to exfoliate. It is preferred to form a still more transparent protective layer in the 
surface of a plating layer. This protective layer is formed for the purpose of protecting a 
plating layer from friction with a plating layer and other articles or oxidation by oxygen 
in the air, chemical corrosion by other chemicals, etc. 

[00 10] As the above "alkoxysilane" of (1), a tetramethoxy silane, the polymer and a 
tetraethoxysilane, and alkoxysilane of four or more organic functions, such as the 
polymer, are mentioned. Alkoxysilane of three organic functions represented by methyl 
trimetoxysilane and alkoxysilane of two organic functions represented by 
dimethyldimethoxysilane may be contained in small quantities in the range which does 
not check surface silanol group density or hydrophilic nature of a condensation reaction 
phase of alkoxysilane, etc. 

[001 l]It is preferred to use resin provided with a silanol group and a hydrogen bond 
which alkoxysilane hydrolyzes and produces with alkoxysilane as resin contained in a 
primer agent, or a functional group which can carry out a chemical bond. As such resin, 
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an ester bond, ether ****, an amide bond, On what has a hydroxyl group, a carboxyl 
group, an amino group, a sulfhydryl group, etc., and a concrete target, a urethane bond, 
urea combination, imide bonding, etc. An alkyd resin, an acrylic resin, melamine resin, 
urethane resin, polyester, polyamide, an epoxy resin, phenol resin, cellulosic resin, etc. 
are mentioned, and especially an acrylic resin, urethane resin, etc. are preferred. As for 
these resin, although it is based also on the kind, when solid content of a primer agent is 
made into 100 weight sections, it is preferred to carry out 30-99 weight-section content 
especially ten to 99 weight section. 

[00 12] A primer layer adsorbs so much in a catalyst used for plating, and the adhesion of 
a primer layer and a plating layer improves, so that there is much alkoxysilane 
contained in a primer agent. However, if there is too much alkoxysilane, in order that an 
infinite form silica phase generated by hydrolysis of alkoxysilane may carry out phase 
separation macroscopically, there are problems, like a primer layer becomes cloudy or a 
crack enters easily after desiccation. Since a coat lacks in flexibility, adhesion with a 
substrate may fall. Therefore, as for content of alkoxysilane, when solid content of a 
primer agent is made into 100 weight sections, it is preferred to consider it as ten to 70 
weight section especially one to 90 weight section. 

[00 13] Since viscosity of a primer agent is adjusted to a moderate range with a coating 
method, a common solvent of alkoxysilane and resin can also be used as a diluent. 
However, it is better for this diluent not to have to react to alkoxysilane and to avoid use 
of higher alcohol, polyhydric alcohol, or ketone. To a primer agent, since hydrolysis of 
alkoxysilane is promoted, organic acid, such as acetic acid, can also be added as a 
hydrolysis accelerator if needed. After mixing alkoxysilane and resin, this primer agent 
makes alkoxysilane hydrolyze, is made to condense selectively, and can also be 
prepared. It is thought that alkoxysilane contained in a primer agent deposits eventually 
after stoving where micro phase separation is carried out as an infinite form silica phase 
into a coat. 

[00 14] Solvent dispersibility colloidal silica etc. which are produced by hydrolyzing 
solvent dispersibility colloidal silica and alkoxysilane which replaced water 
dispersibility colloidal silica by a wet type and water with an organic solvent as the 
above "colloidal silica" of (2) in an organic solvent are mentioned. If about about ten 
millimicrons and dispersibility [ in / since it is very small / a primer agent ] avoid 
particle diameter of colloidal silica, a transparent and smooth primer layer will be 
formed. 

[00 15] When using colloidal silica, it is preferred to use as resin a thing provided with a 
functional group which reacts to a silane coupling agent or a titanium coupling agent, or 
has compatibility at least. The thing same as such resin as a case of (1) is mentioned, 
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and especially an acrylic resin, urethane resin, etc. are preferred. Content of resin 
contained in a primer agent can be made comparable as a case of (1). In the case of 
water dispersibility colloidal silica, it is preferred to use it combining a resin emulsion. 
[00 16] A primer layer adsorbs so much in a catalyst used for plating, and the adhesion of 
a primer layer and a plating layer improves, so that there is much colloidal silica 
contained in a primer agent. However, when there is too much colloidal silica, there are 
problems, like a crack goes into a primer layer easily after desiccation. Since a coat 
lacks in flexibility, adhesion with a substrate may fall. Therefore, as for content of 
colloidal silica, when solid content of a primer agent is made into 100 weight sections, it 
is preferred to consider it as ten to 70 weight section especially one to 90 weight section. 
[001 7] As the above "silane coupling agent" used together with colloidal silica, or the 
above "titanium coupling agent", A thing provided with both a silanol group which 
colloidal silica has, a functional group of hydrolysis nature which may be condensed, 
and a functional group which reacts to resin or has compatibility at least can be used. 
Gamma-glycidoxypropyltrimetoxysilane, gamma-aminopropyl triethoxysilane, etc. are 
mentioned as a silane coupling agent. As a titanium coupling agent, isopropylisostearoyl 
titanate, bis(dioctylpyrophosphate)ethylene titanate, etc. can be mentioned. As for these 
coupling agents, when colloidal silica is made into 100 weight sections, it is preferred to 
carry out 2-10 weight-section use especially one to 20 weight section. When using it 
combining water dispersibility colloidal silica and a resin emulsion, water can adjust 
viscosity of a primer agent in a range suitable for spreading. 

[00 18] As the above "metallic-oxide colloid" of (3), Water dispersibility metallic-oxide 
colloid produced by throwing in underwater solvent dispersibility metallic-oxide colloid 
and metallic-oxide colloid which are produced by hydrolyzing a metal alkoxide in an 
organic solvent, organic solvent dispersibility group oxide colloid produced by carrying 
out solvent substitution of this, etc. are mentioned. Specifically, titanium oxide, an 
aluminum oxide, antimony oxide, tin oxide, zirconium oxide, etc. are mentioned. If 
about about ten millimicrons and dispersibility [ in / since it is very small / a primer 
agent ] avoid particle diameter of metallic-oxide colloid, a transparent and smooth 
primer layer will be formed. 

[00 19] When using metallic-oxide colloid, as resin, a thing provided with a functional 
group which reacts to a silane coupling agent or a titanium coupling agent, or has 
compatibility at least can be used. The thing same as such resin as a case of (1) is 
mentioned, and especially an acrylic resin, urethane resin, etc. are preferred. Content of 
resin contained in a primer agent can be made comparable as a case of (1). 
[0020] A primer layer adsorbs so much in a catalyst used for plating, and the adhesion of 
a primer layer and a plating layer improves, so that there is much metallic-oxide colloid 
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contained in a primer agent. However, when there is too much metallic-oxide colloid, 
there are problems, like a crack goes into a primer layer easily after desiccation. Since a 
coat lacks in flexibility, adhesion with a substrate may fall. Therefore, as for content of 
metallic-oxide colloid, when solid content of a primer agent is made into 100 weight 
sections, it is preferred to consider it as ten to 70 weight section especially one to 90 
weight section. 

[0021] As a silane coupling agent used together with metallic-oxide colloid, or a 
titanium coupling agent, a thing provided with both M-OH radical which metallic-oxide 
colloid has, a functional group of hydrolysis nature which may be condensed, and a 
functional group which reacts to resin or has compatibility at least can be used, and, 
specifically, ** [ that it is the same as that of a case of (2) ] can be mentioned. As for 
these coupling agents, when metallic-oxide colloid is made into 100 weight sections, it 
is preferred to carry out 2-10 weight-section use especially one to 20 weight section. 
When using it combining water dispersibility metallic-oxide colloid and a resin 
emulsion, water can adjust viscosity of a primer agent in a range suitable for spreading. 
[0022] As a metal alkoxide of (4), they are a general formula and M(OR) n (however, M 
is a zirconium, aluminum, etc. and is not titanium.). When R is an alkyl group of the 
carbon numbers 1-4 and n is two or more, R may be the same and may differ. What is 
expressed can be used. Specifically, zirconium butyrate, aluminum 
mono-sec-BUTOKISHIJI isopropylate, etc. are mentioned. 

[0023]When using a metal alkoxide, it is preferred to use as resin what has M-OH 
radical and a hydrogen bond which this metal alkoxide hydrolyzes and produces, or a 
functional group which can carry out a chemical bond. The thing same as such resin as a 
case of (1) is mentioned, and especially an acrylic resin, urethane resin, etc. are 
preferred. Content of resin contained in a primer agent can be made comparable as a 
case of (1). 

[0024]A primer layer adsorbs so much in a catalyst used for plating, and the adhesion of 
a primer layer and a plating layer improves, so that there are many metal alkoxides 
contained in a primer agent. However, if there are too many metal alkoxides, in order 
that an infinite form silica phase generated by hydrolysis of a metal alkoxide may carry 
out phase separation macroscopically, there are problems, like a primer layer becomes 
cloudy or a crack enters easily after desiccation. Since a coat lacks in flexibility, 
adhesion with a substrate may fall. Therefore, as for the amount of owners of a metal 
alkoxide, when solid content of a primer agent is made into 100 weight sections, it is 
preferred to consider it as ten to 70 weight section especially one to 90 weight section. 
[0025] Since viscosity of a primer agent is adjusted to a moderate range with a coating 
method, a common solvent of a metal alkoxide and resin can also be used as a diluent. 
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However, it is better for this diluent not to have to react to a metal alkoxide and to avoid 
use of higher alcohol, polyhydric alcohol, or ketone. To a primer agent, since hydrolysis 
of a metal alkoxide is promoted, organic acid, such as acetic acid, can also be added as a 
hydrolysis accelerator if needed. After mixing a metal alkoxide and resin, this primer 
agent makes a metal alkoxide hydrolyze, is made to condense selectively, and can also 
be prepared. It is thought that a metal alkoxide contained in a primer agent deposits 
eventually after stoving where micro phase separation is carried out as an infinite form 
metal oxide phase into a coat. Two or more metal alkoxides can be used together, and a 
composite metal oxide phase can also be deposited. 

[0026]A laminated piece provided with an electroless plating layer of the 2nd invention, 
A laminated piece provided with a primer layer for joining a substrate, an electroless 
plating layer, and this substrate and this electroless plating layer, (however, the 
above-mentioned substrate constitutes a container, and when providing the 
above-mentioned electroless plating layer and the above-mentioned primer layer in the 
inner surface, it removes.) — setting, this primer layer, (1) At least of alkoxysilane, (2) 
colloidal silica, a silane coupling agent, and the titanium coupling agents on the other 
hand, (3) inside of metallic-oxide colloid, a silane coupling agent, and a titanium 
coupling agent at least - on the other hand - or dry a primer agent containing (4) 
metal alkoxide (however, except for a titanium alkoxide), and resin, and make it form 
This container accommodates an article of liquefied ** in an inside, and means mold 
goods which can keep this and can be saved. 

[0027]the above "substrate 1 ' should just be what can apply a primer agent - ** et aL, 
such as a plastic, wood, metal, glass, and other ceramics, — so-called — they may be any. 
Thickness in particular of this substrate is not restricted. The above "laminated piece" is 
useful as accessories, a light reflex object, etc. 

[0028]The above "electroless plating layer" is the plating layer formed by a 
nonelectrolytic plating method. It can use without restricting especially usual methods, 
such as a method using an oxidation-reduction reaction, and a method using a 
substitution reaction, as this nonelectrolytic plating method. A method of specifically 
plating gold, silver, copper, nickel, palladium, etc. by an autocatalytic reduction reaction 
of a metal ion contained in electroless plating liquid, a method of using a silver mirror 
reaction, etc. can be mentioned. 

[0029]The above "primer layer" can be made to form by applying a primer agent 
containing resin which a specific compound, etc. and water and an organic solvent of 
(1) . (4) of the 1st invention can be made to dissolve or distribute by a proper method on 
the surface of a substrate, and drying a coat formed. This (1) A compound of - (4), etc. 
are tough and a primer layer which consists of a primer agent containing the 
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aforementioned resin excels [ compound ] in adhesion with a substrate and an 
electroless plating layer, and an adhesive property. Since especially an acrylic resin is 
excellent in adhesion, it is more preferred. 

[0030]It is preferred to provide a transparent protective layer like the 3rd invention on 
the surface of an electroless plating layer. This protective layer may be directly formed 
in the surface of a plating layer, and between a plating layer and a protective layer, 
when the adhesion of other above effects, for example, a plating layer of the protective 
layer itself, is still scarcer, a thin layer which has an adhesive property may be formed in 
both sides of a protective layer and a plating layer. This protective layer can be formed 
with a solution in which liquefied resin, water, or an organic solvent which does not 
contain a solvent was made to dissolve resin, or dispersion liquid which distributed 
resin. As for these resin, choosing with the characteristic etc. of material which 
constitutes a substrate is preferred, and it is preferred that contraction at the time of 
applying a solution or dispersion liquid to a plating layer, drying them, and considering 
it as a protective layer is small resin. As such resin, liquid epoxy resin, unsaturated 
polyester resin, a fluoro-resin, an acrylic resin, melamine resin, silicone resin, etc. can 
be used. Urethane resin, polyester, a polyvinylidene chloride, etc. can also be used, and 
these can also be used as aqueous emulsion resin. 

[003 1]A manufacturing method of a laminated piece (however, the above-mentioned 
substrate constitutes a container, and when providing the above-mentioned electroless 
plating layer and the above-mentioned primer layer in the inner surface, it removes.) 
provided with an electroless plating layer of the 4th invention, On the surface of a 
substrate, of (1) alkoxysilane, (2) colloidal silica, a silane coupling agent, and the 
titanium coupling agents, at least on the other hand, On the other hand, of 
metallic-oxide colloid, a silane coupling agent, and the titanium coupling agents, at least 
(3) Or (4) metal alkoxide (however, except for a titanium alkoxide), After applying to 
the above-mentioned primer layer the 2nd solution containing the 1st process of 
applying a primer agent containing resin, and making it drying and forming a primer 
layer, the 1st solution containing silver complex ions, and a reducing agent, it has the 
2nd process of making it drying and forming a silver plating layer. 
[0032] After a primer layer sprays a primer agent on a container internal surface, applies 
it with an air spray machine etc. and considers it as a coat, it can form this coat easily 
the time required and by drying at a proper temperature with the presentation of a 
primer agent, etc. Especially although thickness in particular of a primer layer is not 
limited, it can usually be about 10 micrometers 5-20 micrometers. 
[0033] As the above "1st solution containing silver complex ions", it is preferred to use 
an ammonia nature silver nitrate aqueous solution. Dissolving silver nitrate in pure 
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water or distilled water, and stirring this solution, black precipitation disappears, it can 
be dropped and this ammonia nature silver nitrate aqueous solution can prepare an 
ammonia solution until solution becomes transparent. Sodium hydroxide may be 
blended with this ammonia nature silver nitrate aqueous solution. A reduction reaction 
can be promoted by this and reaction time can be adjusted with a kind of reducing agent, 
and combination with concentration. A surface-active agent can also be blended with 
this solution. By blending this surface-active agent, wettability with a primer layer can 
be raised and the adhesion of a silver plating layer and a primer layer and an adhesive 
property can be raised. However, as for a surface-active agent, it is preferred to add a 
proper quantity in order to reduce speed of a reduction reaction of silver complex ions. 
[0034]It can be used without being limited especially if it is solution which contains a 
water-soluble reducing agent which can return silver complex ions as the above "2nd 
solution containing a reducing agent." Usually, solution containing D(+)-glucose, 
formaldehyde, a Rochell salt, a nitric acid conversion thing of sucrose, glyoxal, 
hydrazine sulfate, etc. can be used. 

[003 5] As for this 1st solution and 2nd solution, it is preferred that are applied to a 
primer layer, or homogeneity is distributed and mixed more when applied, and if it can 
apply such, a method in particular of spreading will not be restricted. For example, the 
1st solution and the 2nd solution can be mixed beforehand and it can apply by carrying 
out the sialorrhea of this mixed liquor on the surface of a substrate etc. It can apply by 
mixing the 1st solution and the 2nd solution beforehand, and spraying this mixed liquor 
on a primer layer using a spray machine etc., or spraying using a spray machine etc. 
which have the structure which mixes 2 liquid and carries out the regurgitation promptly 
within a head of a spray machine. The 1 st solution and the 2nd solution are made to 
breathe out respectively from two spray nozzles, it is among the air, or both solution is 
mixed on a primer layer, and applying is also possible. 
[0036] As a reducing agent contained in the 2nd solution, there are what has 
comparatively strong reducing power, and what has comparatively weak reducing 
power, and a good silver plating layer can be made to form by mixed and using these by 
a necessary quantitative ratio suitably. When applying especially with a spray machine, 
it is preferred to use strong formalin, glyoxal, hydrazine sulfate, or these mixtures of 
reducing power mainly comparatively as a reducing agent contained in the 2nd solution. 
On the other hand, when applying by sialorrhea etc., things which have comparatively 
weak reducing power, such as glucose and a Rochell salt, can be used. 
[003 7] After mixing the 1st solution and the 2nd solution beforehand, when applying, it 
is necessary to adjust a kind and a quantitative ratio of a reducing agent in consideration 
of temperature to deposit, humidity, speed of a deposit, etc. so that a deposit of silver 
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may start after applying, and so that the deposit may be less than a long time. For 
example, when mixing the 1st solution and the 2nd solution beforehand, carrying out 
the sialorrhea of this mixed liquor on the surface of a substrate and applying at 
temperature of 25 **, and 50% of relative humidity, A deposit of silver can be 
terminated in 10 to 30 minutes by using the 2nd solution that contains D(+)-glucose 
about 2.5% of the weight as a reducing agent. 

[0038]When applying especially with a spray machine among the above-mentioned 
coating methods, it is preferred to perform activation to a primer layer before applying 
these solution like the 5th invention. It is thought that a compound of (1) - (4) contained 
in a primer agent carries out adsorption maintenance of the catalyst for causing 
reduction reactions, such as silver complex ions. As this catalyst, there are the precious 
metals usually used with nonelectrolytic plating, such as palladium, the 1st tin ion in 
solution indicated to the 6th invention and the 1st titanium ion, and silver metal in 
which a reducing agent comes to return silver complex ions in a reduction reaction 
which occurs easily like a silver mirror reaction. 

[0039]This activation can be performed by various kinds of following methods 
including a method of contacting solution containing a specific compound of the 6th 
invention, etc. 

a) Contact solution including at least one kind in a stannous chloride, the first tin of 
sulfuric acid, the Howe stannous fluoride, and a titanous chloride which were made into 
chloride acidity to a primer layer. 

b) Contact activation liquid containing sulfuric acid after contacting solution containing 
palladium ion and tin (II) ion to a primer layer (catalyser-accelerator process). 

c) Contact simultaneously stannous chloride solution of chloride acidity, and a chloride 
aqueous solution of the precious metals, such as a palladium chloride of chloride acidity, 
to a primer layer (sensitizer-activator process). 

d) Contact simultaneously sulfate-water solutions, such as a palladium chloride, and 
reduction liquid containing sodium hypophosphite etc. to a primer layer (the activator 
accelator method). Restriction in particular may not be carried out, but a treating 
solution is poured into a container, and may be discharged, a spray nozzle may be 
inserted from an opening of a container, and a method of contact with activation liquid 
and a primer layer may also spray a treating solution on a primer layer. When 
performing a silver mirror reaction finally, it is most economical like the 6th invention 
to perform the a method. 

[0040]It is preferred to use a drainage system emulsion etc. which contain various kinds 
of resin as mentioned above for the surface of a silver plating layer formed as 
mentioned above, and to form a transparent protective layer in it. After washing an 
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electroless plating layer, it is not necessary to make it dry, it is only fully draining water, 
and when forming this protective layer especially by a drainage system emulsion, since 
it is good, a manufacturing process can be simplified. 
[0041] 

[FunctionJBeautiful metallic luster can be given to the base material surface which 
consists of various materials in this invention, without performing electroplating, since 
the primer layer which carried out mixed stirring of the various additive agents 
including a coupling agent etc. selectively was formed in plastic paint. Since the 
electroless plating layer was provided in this primer layer and the transparent protective 
layer was provided if needed further suitably, the laminated piece which has beautiful 
metallic luster can be obtained easily. 
[0042] 

[Embodiment of the Invention](l) When alkoxysilane is used as a primer agent, it is 
Example 1 (preparation of a primer agent). 

Six copies of tetraethoxysilanes (the Shin-etsu chemicals incorporated company make, 
trade name "KBE04 11 ) and 30 copies of toluene were blended with 30 copies of acrylic 
resin coating (the Dai Nippon Toryo Co., Ltd. make, lot numbers "249", 25% of solid 
content), and the primer agent was prepared. 
[0043]Example 2 (manufacture of a laminated piece) 

** The primer agent prepared in formation example 1 of the primer layer is applied to 
the surface of an ABS-plastics sheet [60xl30xl(thickness)mm] with an air spray 
machine, After forming a coat about 10 microns thick, with the hot wind circulation 
type dryer by which temperature control was carried out to 60 **, it was made to dry for 
1 hour and the primer layer was formed. 

** The activation stannous chloride lOg and 10 ml of 36% chloride were added to pure 
water, and 1-1. SENSHITAIZA (sensitization agent) was prepared. After immersing the 
ABS-plastics sheet which formed the primer layer in this SENSHITAIZA (solution) for 
20 seconds and activating the surface of a primer layer, pure water washed 3 times. 
[0044]** If dropping is continued further, an ammonia solution being slowly dropped at 
the silver nitrate aqueous solution in which preparation of plating liquid and 1 1. of 
formation pure water of the plating layer were made to dissolve the silver nitrate 25 g, 
and stirring the black precipitate to generate, black precipitate disappears gradually. 
Black precipitate disappeared thoroughly, when solution became transparent, dropping 
was stopped, and silver liquid was prepared. The consumed ammonia solution was 23 
ml. On the other hand, 25g of D(+)-glucose was dissolved in 1 1. of pure water, and 
reduction liquid was prepared. The container with a capacity of 1 1. was filled with these 
silver liquid and reduction liquid by the volume ratio 1:1, and the ABS-plastics sheet 
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which carried out activation was immersed promptly. Although the temperature of 
silver liquid and reduction liquid was 25 **, it began to color brown in about 10 seconds, 
and bright silver metallic luster was revealed gradually. After it discharged silver liquid 
and reduction liquid after neglecting it for 20 minutes then and completing a deposit of 
silver, and tap water fully washed, it was made to dry like ** and the silver plating layer 
was formed. 

[0045]** Spray coating of the formation two-component type acrylic urethane paint (the 
Origin Electric Co., Ltd. make, trade name "ORIJI plate Z") of a protective layer was 
carried out on the surface of the silver plating layer, it dried at 60 ** after that for 1 hour, 
the protective layer was formed, and the laminated piece provided with a silver plating 
layer was obtained. 

[0046]Example 3 (manufacture of a laminated piece) 

** The primer agent prepared in formation and the activation example 1 of the primer 
layer was used, the primer layer was formed like Example 2, and activation was 
performed like Example 2. 

** Silver liquid was prepared like preparation of plating liquid and the formation 
example 2 of a plating layer. On the other hand, pure water was made to dissolve 50 ml 
of 40-% of the weight solution of a glyoxal, and 20 g of D(+)-glucose in 1 1. of pure 
water, and 1 1. of reduction liquid was prepared. When these silver liquid and reduction 
liquid were sprayed for 5 seconds on the surface of the primer layer, it was begun to 
color them promptly by 1 ml/second of discharge quantity, with two **** spray 
machines, respectively brown, and bright silver metallic luster was revealed gradually. 
Then, fully washed, it was made to dry like ** of Example 2 by about 40 ** hot pure 
water, and the silver plating layer was formed. 

[0047]** Apply the formation ultraviolet curing type acrylic paint (the Kazunobu 
chemicals incorporated company make, trade name M F-355") of a protective layer on the 
surface of a silver plating layer. 

Then, ultraviolet rays were irradiated with and stiffened, the protective layer was 
formed, and the laminated piece provided with a silver plating layer was obtained. 

[0048]Example 4 (manufacture of a laminated piece) 

** The primer layer was formed like formation and the activation example 3 of a primer 
layer. Then, after immersing the ABS -plastics sheet which formed the primer layer in 
SENSHITAIZA prepared like Example 2 for 1 minute and activating the surface of a 
primer layer, tap water washed 3 times. Subsequently, add 1 ml of chloride to pure 
water 36% with 0.1 g of palladium chlorides, and a 1-1. activator (activator) is prepared, 
After immersing the ABS-plastics sheet after being immersed in this activator (solution) 
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at synthesizer TAIZA for 1 minute and activating the surface of a primer layer further, 
tap water washed 3 times. 

[0049]** the formation radio solution copper plating solution (SHIPUREI Far East 
company make.) of preparation of plating liquid and a plating layer The initial make-up 
of electrolytic bath of the trade name "Omni shield 1598" was carried out by the 
standard formula (copper ion; 2.0g /, sodium hydroxide;6.5g/l. 1., formaldehyde;2.5g/l., 
EDTA;20g/L), and it warmed at 47 **. Then, it fixed so that the ABS-plastics sheet 
which carried out activation to this plating bath might be immersed and it might not 
come floating by the hydrogen to generate. 20 minutes afterward, the plating layer 
which has brown metallic luster was formed. Subsequently, plating liquid was 
discharged, and it washed by about 40 ** hot pure water, and sprayed and drained off 
water from exhaust air, and the laminated piece provided with a copper plating layer 
was obtained. 

[0050]Example 5 (preparation of a primer agent) 

alcoholic soluble elastomer type polyurethane resin (the Mitsubishi Chemical, Inc. 
make.) Trade name n PC-200" Five copies of tetraethoxysilanes (the Shin-etsu chemicals 
incorporated company make, trade name "KBE04"), 60 copies of ethanol, and one copy 
of p-toluenesulfonic acid were blended with 20 copies, and the primer agent was 
prepared. 

[0051]Example 6 (manufacture of a laminated piece) 

The primer agent prepared in Example 5 was used, the primer layer was formed like 
Example 2, and activation was performed like Example 2. Then, silver liquid was 
prepared like Example 2, on the other hand, reduction liquid was prepared like Example 
3, and the silver plating layer was formed like Example 3 using these silver liquids and 
reduction liquid. The protective layer was formed on the surface of the silver plating 
layer like Example 3, and the laminated piece provided with a silver plating layer was 
obtained. 

[0052]Examples 2, 3, 4, and 6 - neither was seen but the exfoliation by a crosscut tape 
friction test excelled [ neither ] in the adhesion of an ABS-plastics sheet and a primer 
layer. It was smooth and the surface of a plating layer had sufficient gloss, especially 
the silver plating layer formed by the deposit of silver was provided with bright metallic 
luster, and the laminated piece which is excellent in design nature was obtained. 
[0053](2) When colloidal silica and a coupling agent are used as a primer agent, it is 
Example 7 (preparation of a primer agent). 

To 30 copies of acrylic resin coating (the Dai Nippon Toryo Co., Ltd. make, lot 
numbers "249", 25% of solid content), colloidal silica (the Nissan chemicals 
incorporated company make and a trade name "organosilica sol XBA-ST".) SiC>2 
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content; ten copies and 30-% of the weight, three copies of gamma-glycide KISHEDO 
propyltrimethoxysilane (the Shin-etsu chemicals incorporated company make, trade 
name "KBM403"), and 30 copies of toluene were blended, and the primer agent was 
prepared. 

[0054]Example 8 (manufacture of a laminated piece) 

The primer agent prepared in Example 7 was used, the primer layer was formed like 
Example 2, and activation was performed like Example 2. Then, plating liquid and 
reduction liquid were prepared like Example 2, and the plating layer was formed 
similarly. Subsequently, the protective layer was formed like Example 2 and the 
laminated piece provided with a silver plating layer was obtained. 
[0055]Example 9 (manufacture of a laminated piece) 

The primer agent prepared in Example 7 was used, the primer layer was formed like 
Example 2, and activation was performed like Example 2. Then, silver liquid was 
prepared like Example 2, on the other hand, reduction liquid was prepared like Example 
3, and the silver plating layer was formed like Example 3 using these silver liquids and 
reduction liquid. The protective layer was formed on the surface of the silver plating 
layer like Example 3, and the laminated piece provided with a silver plating layer was 
obtained. 

[0056]Example 10 (manufacture of a laminated piece) 

The primer agent prepared in Example 7 was used, the primer layer was formed like 
Example 2, and activation was performed like Example 4. Then, the initial make-up of 
electrolytic bath of the same non-electrolytic copper plating bath as Example 4 was 
carried out, the copper plating layer was formed similarly, and the laminated piece 
provided with a copper plating layer was obtained. 
[0057]Example 1 1 (preparation of a primer agent) 

To 30 copies of acrylic resin coating (the Dai Nippon Toryo Co., Ltd. make, lot 
numbers "249", 25% of solid content), colloidal silica (the Nissan chemicals 
incorporated company make and a trade name "organosilica sol IPA-ST M .) SiC>2 content; 
ten copies and 30-% of the weight, three copies of gamma-glycide KISHIDO 
propyltrimethoxysilane (the Shin-etsu chemicals incorporated company make, trade 
name "KBM403"), 15 copies of toluene, and 15 copies of isopropyl alcohol were 
blended, and the primer agent was prepared. 
[0058]Example 12 (manufacture of a laminated piece) 

** The primer agent prepared in formation and the activation example 1 1 of the primer 
layer was used, and the primer layer was formed like Example 2. then, a palladium tin 
colloidal catalyst (SHIPUREI Far East company make.) Trade name 
"KYATAPOJITTO 44" 30 ml and 270 g of colloid stabilizing agents (SHIPUREI Far 
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East company make, trade name "KYATA prep 44") were added to pure water, and a 
1-1. catalyst was prepared. Subsequently, after immersing the ABS-plastics sheet in 
which the primer layer was formed in this catalyst for 1 minute and activating it, tap 
water washed 3 times. Then, in addition to 50 ml of accelerators (SHEPUREI Far East 
company make, trade name "accelerator 242"), and 25 ml of 98% sulfuric acid and pure 
water of a plating reaction, a 1-1. accelerator (accelerator) was prepared. Subsequently, 
after immersing the ABS-plastics sheet after being immersed in this accelerator 
(solution) at a catalyst for 1 minute and activating a primer layer further, tap water 
washed 3 times and activation was performed. 

[0059]** the formation electroless nickel plating liquid (SHIPUREI Far East company 
make.) of preparation of plating liquid and a plating layer The initial make-up of 
electrolytic bath of the trade name "Omni shield 1580" was carried out by the standard 
formula (nickel ion; 3.6g /, sodium hypophosphite;25g/l. 1., pH;9.0), and it warmed at 
37 **. Then, it fixed so that the ABS-plastics sheet which carried out activation to this 
plating bath might be immersed and it might not come floating by the hydrogen to 
generate. 20 minutes afterward, the plating layer which has metallic luster of a silvery 
snow color was formed. Subsequently, plating liquid was discharged and it washed by 
about 40 ** hot pure water, and it sprayed and drained off water from exhaust air, the 
nickel plating layer was formed, and the laminated piece provided with a nickel plating 
layer was obtained. 

[0060]Example 13 (preparation of a primer agent) 

alcoholic soluble elastomer type polyurethane resin (the Mitsubishi Chemical, Inc. 
make.) trade name "PC-200" 20 copy — colloidal silica (the Nissan chemicals 
incorporated company make.) trade name "organosilica sol IPA-ST" SiC>2 content;30 % 
of the weight 10 copy and gamma-glycide KISHIDO propyltrimethoxysilane (the 
Shin-etsu chemicals incorporated company make.) Trade name "KBM403" Three 
copies, 60 copies of ethanol, and one copy of p-toluenesulfonic acid were blended, and 
the primer agent was prepared. 

[0061]The primer agent of example 14 Example 13 was used, the primer layer was 
formed like Example 2, and activation was performed like Example 2. Then, silver 
liquid was prepared like Example 2, on the other hand, reduction liquid was prepared 
like Example 3, and the silver plating layer was formed like Example 3 using these 
silver liquids and reduction liquid. The protective layer was formed on the surface of the 
silver plating layer like Example 3, and the laminated piece provided with a silver 
plating layer was obtained. 

[0062] Examples 8, 9, 10, 12, and 14 - neither was seen but the exfoliation by a crosscut 
tape friction test excelled [ neither ] in the adhesion of an ABS-plastics sheet and a 
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primer layer. It was smooth and the surface of a plating layer had sufficient gloss, 
especially the silver plating layer formed by the deposit of silver was provided with 
bright metallic luster, and the laminated piece which is excellent in design nature was 
obtained. 

[0063](3) When metallic-oxide colloid and a coupling agent are used as a primer agent, 
it is Example 15 (preparation of a primer agent). 

an acrylic resin emulsion (Japan carbide incorporated company make and a trade name 
"NIKAZORU RX-969B".) 30 copies of 39% solid content - aluminum oxide colloid 
(the Nissan chemicals incorporated company make.) aluminum203 content; ten copies 
and 30-% of the weight, one copy of gamma-aminopropyl triethoxysilane (the Shin-etsu 
chemicals incorporated company make, trade name "KBE903"), and 30 copies of pure 
water were blended, and the primer agent was prepared. 
[0064]Example 16 (manufacture of a laminated piece) 

The primer agent prepared in Example 1 5 was used, the primer layer was formed like 
Example 2, and activation was performed like Example 2. Then, silver liquid and 
reduction liquid were prepared like Example 2, and the silver plating layer was formed 
like Example 2. The protective layer was formed on the surface of the silver plating 
layer like Example 2, and the laminated piece provided with a silver plating layer was 
obtained. 

[0065]Example 17 Example 15 (preparation of a primer agent) 
To 30 copies of acrylic resin coating (the Dai Nippon Toryo Co., Ltd. make, lot 
numbers "249", 25% of solid content). Ten copies of ORGANO titanium oxide colloid 
(the Nissan chemicals incorporated company make, TiC>2 content; 30 % of the weight), 
three copies of gamma-glycide KISHIDO propyltrimethoxysilane (the Shin-etsu 
chemicals incorporated company make, trade name "KBM403"), and 30 copies of 
toluene were blended, and the primer agent was prepared. 

[0066] The primer agent prepared in example 18 Example 17 was used, the primer layer 
was formed like Example 2, and activation was performed like Example 2. Then, silver 
liquid was prepared like Example 2, on the other hand, reduction liquid was prepared 
like Example 3, and the silver plating layer was formed like Example 3 using these 
silver liquids and reduction liquid. The protective layer was formed on the surface of the 
silver plating layer like Example 3, and the laminated piece provided with a silver 
plating layer was obtained. 

[0067]The primer layer was formed like the formation example 18 of an example 19** 
primer layer, and activation was performed like Example 4. Then, also in Example 4, 
the initial make-up of electrolytic bath of the same non-electrolytic copper plating bath 
was carried out, the copper plating layer was formed similarly, and the laminated piece 
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provided with a copper plating layer was obtained. 
[006 8] Example 20 (preparation of a primer agent) 

To 30 copies of acrylic resin coating (the Dai Nippon Toryo Co., Ltd. make, lot 
numbers "249", 25% of solid content), ten copies of ORGANO tin-oxide colloid (the 
Nissan chemicals incorporated company make, SnC>2 content; 30 % of the weight), and 
gamma-glycide KISHEDO propyltrimethoxysilane (the Shin-etsu chemicals 
incorporated company make.) Trade name "KBM403" Three copies, 15 copies of 
toluene, and 15 copies of isopropyl alcohol were blended, and the primer agent was 
prepared. 

[0069]Example 21 (manufacture of a laminated piece) 

The primer agent prepared in Example 20 was used, and the primer layer was formed 
like Example 2. Then, activation was performed like Example 12, it ranked second, the 
nickel plating layer was formed like Example 12, and the laminated piece provided with 
a nickel plating layer was obtained. 
[0070]Example 22 (preparation of a primer agent) 

alcoholic soluble elastomer type polyurethane resin (the Mitsubishi Chemical, Inc. 
make.) trade name "PC-200" 20 copy ~ ORGANO titanium oxide colloid (the Nissan 
chemicals incorporated company make.) Ti02 content; ten copies and 30-% of the 
weight, three copies of gamma-glycide KISHIDO propyltrimethoxysilane (the Shin-etsu 
chemicals incorporated company make, trade name "KBM403"), 60 copies of ethanol, 
and one copy of p-toluenesulfonic acid were blended, and the primer agent was 
prepared. 

[0071]The primer agent of example 23 Example 22 was used, the primer layer was 
formed like Example 2, and activation was performed like Example 2. Then, silver 
liquid was prepared like Example 2, on the other hand, reduction liquid was prepared 
like Example 3, and the silver plating layer was formed like Example 3 using these 
silver liquids and reduction liquid. The protective layer was formed on the surface of the 
silver plating layer like Example 3, and the laminated piece provided with a silver 
plating layer was obtained. 

[0072] (4) When a metal alkoxide is used as a primer agent, it is Example 24 
(preparation of a primer agent). 

Six copies of zirconium butyrates (made by Nippon Soda Co., Ltd.) and 30 copies of 
toluene were blended with 30 copies of acrylic resin coating (the Dai Nippon Toryo Co., 
Ltd. make, lot numbers "249", 25% of solid content), and the primer agent was prepared. 
[0073]Example 25 (manufacture of a laminated piece) 

The primer agent prepared in Example 24 was used, the primer layer was formed like 
Example 2, and activation was performed like Example 2. Then, silver liquid and 
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reduction liquid were prepared like Example 2, and the silver plating layer was formed 
like Example 2 using these silver liquids and reduction liquid. The protective layer was 
formed on the surface of the silver plating layer like Example 2, and the laminated piece 
provided with a silver plating layer was obtained. 

[0074] Examples 16, 18, 19, 21, 23, and 25 — neither was seen but the exfoliation by a 
crosscut tape friction test excelled [ neither ] in the adhesion of an ABS -plastics sheet 
and a primer layer. It was smooth and the surface of a plating layer had sufficient gloss, 
especially the silver plating layer formed by the deposit of silver was provided with 
bright metallic luster, and the laminated piece which is excellent in design nature was 
obtained. 

[0075]In this invention, it is not restricted to what is shown in the above-mentioned 
concrete example, but can be considered as the example variously changed within the 
limits of this invention according to the purpose and the use. That is, activation is more 
effective not only when making a silver plating layer form, but when performing copper 
and nickel plating, and it is preferred especially to perform activation by copper and 
nickel plating. A plating layer is not restricted to what consists of silver, copper, nickel, 
etc., but can also make the plating layer which consists of other metal form. After 
giving an electroless plating layer like an example, an electrolysis plating layer can also 
be made to form in the laminated piece used as conductivity further. 
[0076] As a copper ion in non-electrolytic copper plating liquid, the thing originating in 
copper sulfate, a copper chloride, etc. can be used. A Rochell salt, EDTA, etc. can be 
used as a complexing agent, and formaldehyde etc. can also be used as a reducing agent. 
In addition, alkali hydroxide, such as sodium hydroxide, carbonate, an phosphate, etc. 
can be used as a pH adjuster and a buffer, and stabilizer, an accelerator, a surface-active 
agent, etc. can be used simultaneously. It is preferred to perform this reaction in 
strong-base nature. 

[0077] When forming an electroless nickel plating layer, the thing originating in nickel 
sulfate, nickel chloride, etc. can be used for the nickel ion in electroless nickel plating 
liquid, and sodium hypophosphite, dimethylamino borane, etc. can be used for it as a 
reducing agent. Ammonia, citrate, etc. can be used as a complexing agent. 
[0078]In addition, stabilizer, an accelerator, a surface-active agent, etc. can also be 
simultaneously blended with electroless plating liquid. When the heat resistance of a 
plastic is low, and when a plastic differs in a coefficient of thermal expansion greatly 
from the metal plated, in the case where exfoliation of a plating layer is produced etc., it 
is preferred to use the plating liquid of the low-temperature type with which a reaction 
advances by alkalinity. 
[0079] 
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[Effect of the Invention] According to the primer agent for nonelectrolytic plating of the 
1st invention, electroless plating layers, such as a silver plating layer, can be joined to 
the surface of substrates, such as a plastic, firmly enough. According to the 2nd 
invention, via the primer layer which consists of this primer agent, it is stuck to a 
plating layer on the surface of a substrate, it is joined, and the laminated piece which is 
excellent in design nature can be obtained. According to the 4-6th inventions, the 
laminated piece which is excellent in aesthetic sense provided with a silver plating layer 
can be easily manufactured by a simple method. 



[Translation done.] 
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